Expression of anionic glutathione-S-transferase and P-glycoprotein genes in human tissues and tumors.
The development of multidrug resistance in MCF-7 human breast cancer cells and the acquisition of broad resistance to xenobiotics in rat hyperplastic nodules are both associated with increased P-glycoprotein (mdr) gene expression as well as changes in activities of intracellular detoxication enzymes; among these changes is a significant increase in the activity of the anionic isozyme of glutathione-S-transferase (GST). We have isolated a cDNA encoding the human anionic glutathione-S-transferase, GST pi-1, from a cDNA library constructed from multidrug-resistant MCF-7 cells. The deduced amino acid sequence of GST pi-1 shows that while the human anionic GST displays 85% nucleotide and amino acid sequence homology to the rat anionic isozyme, it is markedly less related to human basic GST isozymes. We have examined the expression of GST pi and P-glycoprotein in 170 specimens of human tissues and tumors. P-Glycoprotein RNA expression was positive in eight of 23 lymphomas and two of 12 colon tumors; however, many other normal and malignant tissues, including lung, bladder, and breast tumors, had low or undetectable levels of P-glycoprotein RNA expression. In contrast, GST pi was readily detected in a wide variety of normal and malignant tissues. The level of GST pi mRNA expression in normal tissues was heterogeneous, with lowest levels found in liver and the highest levels found in lung, esophagus, and placenta. GST pi was also variably expressed in human tumors, with the lowest relative levels occurring in lymphoma and breast cancer and the highest levels found in lung cancer and head and neck tumors. In addition, comparison of paired specimens from the same patient indicated that GST pi expression was increased in many tumors relative to matched normal tissue.